We are aware that the n-C 24 alcohol has been reported to be produced by freshwater phytoplankton 41, 42 , in addition to vascular land plants. However, based on the strong resemblance of its compound-specific D values with the D values of the n-C 29 alkane (Fig. 2c) , we conclude that it must mainly derive from leaf waxes in samples from GeoB6518-1. Moreover, even if the n-C 24 alcohol would partly be derived from freshwater phytoplankton, the strong correlation of its 14 C content with that of the leaf wax-derived n-alkanes (Fig. 3) would indicate a similar sequestration and release of phytoplankton-derived OM in the Cuvette Congolaise.
position (collectively termed aminoBHPs) 40, 43 . However, only methanotrophic bacteria from the phylum Gammaproteobacteria were found to produce the hexafunctionalised BHP, 35-aminobacteriohopane-30,31,32,33,34-pentol (aminopentol) 23, 40, 43 .
Methanotrophs from the phyla Alphaproteobacteria and Verucomicrobia as well as
Gammaproteobacteria are also known sources of other, less highly functionalised aminoBHPs including 35-aminobacteriohopane-32,33,34-triol (aminotriol) and 35-aminobacteriohopane-31,32,33,34-tetrol (aminotetrol) 23, 40, 43 . However, as these compounds can have other sources they are considered less specific, in particular if aminopentol is absent 23 . Only one none-methanotroph, a species of Desulfovibrio (sulfate reducing bacteria, Deltaproteobacteria), has thus far been shown to produce aminopentol, and then only at trace levels 44 , rendering aminopentol a highly diagnostic C-depleted compared to bulk organic carbon to indicate a marine source for the primary methane. Therefore, a terrestrial and more specifically a wetland source for these compounds was considered most likely 22, 23 .
Methanotroph-derived hopanoids in GeoB6518-1
All sediment samples from GeoB6518-1 contained at least 2 biohopanoids with an amine functionality at the C-35 position: aminotriol and aminopentol ( Figure S2 , Table   S3 and S4). Almost all of the samples also contained low levels of aminotetrol.
Comparison of the distribution of the three aminoBHPs in GeoB6518-1 with previously published data from the Congo region (22 soils, 6 wetland sediments and 1 estuary A recent study of shelf and deep-sea fan sediments from the Amazon also reported a wetland source for aminoBHPs 45 . This study proposed that the BHP distributions document export of BHP-containing material from terrestrial wetland regions but also noted that subsequent re-working (of older deposits) of this material, both under recent and past climate conditions would also contribute to material deposited in the marine sedimentary archives 45 . In the Congo system, similar aridification-triggered mobilization of aged BHPs originally produced and accumulated during the Early Holocene could cause a dampening effect on declining BHP levels that would result from the reduction in methane-producing land cover during the Mid-to Late Holocene as observed here.
Influence of pre-aged fractions on lipid proxy records
All analysed OM fractions from GeoB6518-1 contain isochronous and aged portions (see main text). Despite relatively high estimates of soil-derived OM 18 and the increasing mean age of terrestrial OM fractions towards the present (Fig. 2a) 46 . Since the apparent age of the OM fractions (Fig. 2a) , including the plant waxes, is generated by variable mixing of fresh and aged portions, it is not feasible to adjust the depositional ages of the lipidbased climatic records to their respective ages. We thus infer that relative contributions of aged material will not lead to time lags in the palaeo-climatic records as recently suggested 47 . Instead, the variable admixture of aged portions will lead to an attenuation or "muting" of detected palaeo-climatic changes, in particular, when aged material with climatic signals reflecting earlier periods is released. The changes in lipid-based palaeoclimatic records would therefore reflect climatic changes that were of even larger amplitude and more abrupt than those preserved in the sedimentary record.
Discrepancies to other studies 47 may in part be caused by differences in depositional setting (lacustrine versus marine) and associated differences in transport mode of plant waxes. 
